Inhibition of poly(ADP-ribose)polymerase activity by nucleoside analogs of thymidine.
The poly ADP-ribosylation of proteins catalyzed by poly(ADP-ribose)polymerase (PARP) is involved in a number of important cellular metabolic activities. We evaluated various analogs of deoxythymidine and deoxyuridine as inhibitors of PARP. Most of these compounds have antiviral and/or anticancer activities. The structural requirements for these nucleoside analogs to be inhibitors of PARP were determined. The compounds evaluated had various substitutions on the 2-, 4- and/or 5-position of the pyrimidine ring, as well as on the 2'-, 3'- and/or 5'-position of the pentose moiety. Inhibition of PARP was strongly dependent on the size of the alkyl or halogen substituent on the 5-position of the pyrimidine ring. Whereas the 5-position of the pyrimidine ring could be varied, alteration of the 2- or 4-position drastically decreased the inhibition of PARP. Kinetic analysis was performed with concentrations of 1-10 microM NAD+. The Ki values for many compounds were five to seven times lower than the Ki for 3-aminobenzamide, a previously described potent inhibitor of PARP. Compounds with combined substituents at both the 5-position of the pyrimidine ring and the 3'- or 5'-position of deoxyribose generally were potent inhibitors of PARP, as for example 3'-amino-2', 3'-dideoxy-(E)-5-(2-bromovinyl)uridine (Ki = 0.7 microM), or 5'-azido-2',5'-dideoxy-5-ethyluridine (Ki = 0.8 microM). The 5-halogenated analogs had Ki values of 18, 35, 110 and greater than 1000 microM for 5-iodo-2'-deoxyuridine, 5-bromo-2'-deoxyuridine, 5-chloro-2'-deoxyuridine, and 5-fluoro-2'-deoxyuridine, respectively, and the 5-alkyl analogs had Ki values of 45, 2.2, 7, 16 and 180 microM for 5-methyl-2'-deoxyuridine, 5-ethyl-2'-deoxyuridine, 5-propyl-2'-deoxyuridine, 5-butyl-2'-deoxyuridine and 5-pentyl-2'-deoxyuridine, respectively. Two other compounds with substituents in the 5-position of the pyrimidine moiety also had potent activities: (E)-5-(2-bromovinyl)-2'-deoxyuridine (Ki = 6 microM) and 5-trifluoromethyl-2'-deoxyuridine (Ki = 1.6 microM). Compounds substituted in the 2'-, 3'- and/or 5'-position of the deoxyribose moiety were investigated and 5'-azido-5'-deoxythymidine, 5'-amino-5'-deoxythymidine, 3'-azido-3'-deoxythymidine and 3'-deoxythymidine (d2T) and Ki values of 12, 16, 18 and 30 microM, respectively.